Abstract: Iodide mumps is an uncommon condition induced by iodide-containing contrast. We present the first reported case of iodide mumps in mainland China, which occurred after carotid artery intervention.
INTRODUCTION

I
odide mumps is an uncommon condition. A large-scale study of adverse reactions to iodinated contrast media performed in 337,647 patients did not report any cases of sialadenitis. 1 The first reported case of contrast-related sialadenitis was in 1956 and occurred after intravenous urography; 2 subsequently, cases have been reported in patients exposed to iodine in many different countries. There have been approximately 40 cases of iodide mumps reported in the English language literature since the first case was described over 50 years ago. One case was reported in a patient with renal impairment in Hong Kong in 2008, 3 but there have been no other reports from Mainland China. The previous cases were exposed to iodide in different ways, and only 1 previous case of iodide mumps occurred after carotid artery stenting (this case was reported in 2010). 4 Here, we report a patient who presented with contrast-induced sialadenitis after left carotid artery stent-assisted angioplasty in mainland China. To increase recognition of this condition, we also incorporate an analysis of the characteristics of the 36 previously reported cases.
CONSENT
The study protocol was approved by the Ethics Committee of the Second Affiliated Hospital, Medical School of Xi'an Jiaotong University. Informed consent was obtained from the patient's son on behalf of his father, and a copy of the written consent is available for review by the editor of this journal.
CASE REPORT
A 65-year-old Chinese man presented to our department with a 1-year history of dizziness and slight weakness of his right arm. The patient also reported a 1-year history of hypertension and diabetes. He was taking prescribed medications, and his blood pressure and blood sugar were stable. He had no history of allergies and had never previously received iodidecontaining contrast. Physical examination showed a slight paralysis of the patient's right arm and leg (grade 4). His kidney function was normal (normal urea, creatinine, and cystatin C). Other laboratory results were also normal, including routine blood and urine tests, liver function tests, blood glucose concentration, blood lipid concentration, a full blood count, blood viscosity, homocysteine, coagulation function tests, erythrocyte sedimentation rate, C-reactive protein, autoimmune markers, thyroid-stimulating hormone, hepatitis B virus antibody/antigen, hepatitis C virus antibody, hepatitis E virus IgM, human immunodeficiency virus antibody/antigen, Treponema pallidum antibody, electrocardiography, and ultrasonic cardiogram. Brain magnetic resonance imaging showed multiple lacunar infarctions in the brainstem and basal ganglia. Brain digital subtraction angiography (DSA) showed a large ulcerous plaque in the opening of the left internal carotid artery (LICA).
The patient underwent stenting of the opening of the LICA and received approximately 250 mL of a nonionic contrast agent (ioversol). Approximately 5 hours after angioplasty, the patient experienced a foreign body sensation below his left mandible, but he did not have any other discomfort, such as pain, fever, rubefaction, urticaria, itching, nausea, vomiting, or respiratory compromise. At this time, his temperature was 36.58C, his blood pressure was 120/75 mm Hg, and his heart rate was 58 beats/min. Bilateral local swellings were identified near the mandible; the masses were moderately firm and nontender ( Figure 1A ). The patient had previously received antiplatelet medication and heparin; thus, the possibility of bleeding in the submandibular region was considered. Color Doppler ultrasound revealed bilateral, swollen, homogeneous glandular tissue without significantly abnormal echotexture. Intravenous dexamethasone (10 mg) was administered. By 11 hours after angioplasty, the submandibular glands had shrunk ( Figure 1B ), and they gradually softened. Neck computed tomography (CT) 43 hours after surgery revealed mild enlargement of the bilateral submandibular glands (Figure 2A , B). The average CT density of the right gland (17.7 AE 11 HU) differed from that of the left gland (12.9 AE 9.0 HU) ( Figure 2C ). By 5 days after surgery, the patient's mandibular salivary glands had recovered completely.
DISCUSSION
Cases of iodide mumps have been reported worldwidefrom the US, UK, Israel, and Switzerland, for example-but there have been no reports from mainland China. In this study, we reviewed all of the previously reported cases published in English (Table 1 2-32 ); we analyzed the count data using constituent ratios, expressing the age and time of onset as mean AE standard deviation (SD). We identified only 36 cases of iodide sialadenitis 21 and 1 was exposed to oral and intravenous iodide contrast media. 31 We found that iodide mumps can occur after intravenous, intra-arterial, oral, or ventricular iodide administration.
Iodide mumps occurred in bilateral (31, 86.1%) or unilateral salivary glands (5, 13.9%). Gland enlargement was a frequent clinical finding, and the largest mass measured approximately 5 cm in diameter. Nineteen cases involved the submandibular glands, and 12 cases involved the submandibular and parotid glands. Occasionally, the thyroid gland, lacrimal gland, or other glands were also involved. In our case, the patient experienced an accompanying foreign body sensation near his left mandible. Of the 36 previous cases, 8 patients reported pain in their glands; 1 patient developed a skin lesion, choking sensation, and facial paralysis, the most severe complications reported in the literature. 6 None of the cases showed life-threatening airway compromise. The onset varied from several minutes to 5 days after contrast medium administration, and the clinical features persisted for 12 hours to 11 days (mean, 3.83 AE 2.5 days) in 34 of the cases.
Iodide mumps can occur after the administration of any type of iodinated contrast agent, including both ionic and nonionic media. 12, 17, 18, 33, 34 Eighteen of the 36 patients had received ionic contrast media, 15 had received nonionic contrast media, and the type of media was not specified in 3 cases. A low-osmolar nonionic contrast agent (ioversol) was used in our case. When ioversol is administered quickly by intravenous injection, it immediately reaches a peak level in the blood; the blood level begins to fall after 5-10 minutes. The iodine concentration in the blood then reaches an equilibrium with the extracellular space. According to Katayama et al, 1 the use of nonionic contrast media significantly reduces the frequency of Renal failure Pain, a history of mumps.
Analgesics and dialysis
Author/Year severe and potentially life-threatening adverse reactions. Nevertheless, minor complications, such as sialadenitis involving the parotid 21 and submandibular 19, 26, 35 glands, have been reported. At present, the mechanisms behind sialadenitis are not completely known. An idiosyncratic reaction is 1 possible mechanism; indeed, Ben-Ami et al 18, 19, 21 found that repeated exposure to iodinated contrast media could induce iodide mumps in susceptible patients. Of the 36 cases, 9 experienced recurrence when iodinated contrast was administered again. However, these patients did not have personal/family histories of allergic diseases or drug/food allergies. The patients were from different countries, so sialadenitis is not race-specific. A second possible mechanism is that sialadenitis may be directly related to the toxic accumulation of iodide in the ductal systems of the salivary glands; serum iodide levels >10 mg/100 mL may impair salivary gland function. 36 However, other authors disagree with this view. 8 Indeed, in previous studies, different doses of contrast media were administered among the cases. The third possible mechanism involves the kidneys. Ninetyeight percent of injected iodide is eliminated by the kidneys; inorganic iodide is also removed from the plasma by the breasts, thyroid, stomach, lacrimal glands, and salivary glands. 37 As a result, renal impairment may be a risk factor, 8 potentially leading to impaired iodide elimination and resulting iodide accumulation in vivo, thereby causing salivary gland intoxication and inflammatory swelling. Eleven of the 36 cases exhibited renal failure.
It was not until 2007 that Gilgen-Anner et al 28 used histological analysis, skin tests, controlled reexposure, premedication, and imaging studies to establish that salivary gland lesions in affected patients represented rare noninflammatory edema elicited by iodine. Sialadenitis is associated with elevated serum iodide levels, often in combination with severe renal impairment. 21 In our case, CT images obtained 43 hours after surgery did not show obvious inflammation and edema, but the average CT density in both submandibular glands was lower than normal , supporting the presence of noninflammatory edema. However, a detailed understanding of the mechanisms involved in this type of sialadenitis requires further study.
Most studies have shown that iodide mumps is a selflimiting condition that does not necessitate any intervention. Some patients have been treated with corticosteroids or antihistamines, but there have been no controlled trials confirming their efficacy. It is worth mentioning that recurrence is common if susceptible patients are subjected to further iodinated contrast media.
CONCLUSIONS
Iodide mumps is a rare late reaction to iodine-containing contrast media. This condition can occur in any patient, regardless of sex, age, or race, route of administration, in association with any iodinated contrast medium, and it may recur after repeated exposure, but self-resolution can be expected within 2 weeks. Given the widespread use of imaging and interventional techniques that utilize iodinated contrast, clinicians should be aware of this condition.
